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FIG. 2a
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1
VOLTAGE REGULATING DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This non-provisional patent application claims priority
under 35 U.S.C. §119(a) from Patent Application No. TO
2011 A 000039 filed 1n Italy on Jan. 25, 2011.

FIELD OF THE INVENTION

The present invention relates to a voltage regulating
device and 1n particular to a voltage regulating device for an
clectric motor driving a cooling fan of a heat exchanger of
a motor vehicle, such as, for example, the radiator of the
engine cooling circuit.

More specifically, the invention relates to a voltage regu-
lating device comprising: a support casing which 1s provided
with a supply connector which 1s intended to be connected
to a voltage source and an output connector which 1s
intended to be connected to the electric motor; and control
and regulation circuits of a programmable type which are
carried by at least one circuit board or card which 1s mounted
in the casing, the circuits comprising at least one programs-
ming terminal or pin.

BACKGROUND OF THE INVENTION

Voltage regulating devices of that type are known in
which the support casing comprises a shell of molded
plastics material, in which the supply and output connectors
are integrally produced. There 1s connected to that shell, 1n
a fluid-tight manner, a metal body which operationally acts
as a heat dissipater and which 1s itended to dissipate the
heat generated during operation by the control and regula-
tion circuits. At least one programming terminal 1s provided
inside the support casing. For access to the programming
terminal 1n the voltage regulators according to the prior art,
it 1s necessary to open the support casing which then has to
be re-closed after the programming or reprogramming of the
control and regulation circuits. Those operations are difli-
cult, require time and are sometimes at risk of compromaising
the sealing of the support casing.

SUMMARY OF THE INVENTION

Hence there 1s a desire for a voltage regulating device of
the type indicated above which is capable of overcoming the
disadvantages of the solutions according to the prior art set
out above.

This 1s achueved in the present invention by using a
voltage regulating device of the type set out above, 1n which
the above-mentioned programming terminal or pin extends
in one of the connectors of the support casing and 1is
accessible from outside the casing in the region of that
connector.

Accordingly, in one aspect thereof, the present invention
provides a voltage regulating device, for an electric motor
driving a cooling fan of a heat exchanger of a motor vehicle,
comprising: a support casing provided with a supply con-
nector intended to be connected to a supply voltage source,
and with an output connector imntended to be connected to the
motor; and control and regulation circuits of a program-
mable type, carried by at least one circuit board mounted in
the casing, the circuits comprising at least one programming,
terminal, wherein the programming terminal extends 1n one
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2

of the connectors of the support casing and 1s accessible
from outside the support casing.

Preferably, the programming terminal extends in the sup-
ply connector.

Preferably, the programming terminal extends 1n a recep-
tacle which 1s provided in the corresponding connector of

the support casing.
Preferably, the receptacle 1s closed and protected by a

removable cover or cap.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the invention will now be
described, by way of example only, with reference to figures
of the accompanying drawings. In the figures, identical
structures, elements or parts that appear 1n more than one
figure are generally labeled with a same reference numeral
in all the figures 1 which they appear. Dimensions of
components and features shown 1n the figures are generally
chosen for convenience and clarity of presentation and are
not necessarily shown to scale. The figures are listed below.

FIG. 1 1s a perspective view of a voltage regulating device
according to the present invention;

FIG. 2 1s a partially exploded, partial perspective view of
the voltage regulating device of FIG. 1;

FIG. 2a 1s a perspective view which shows an embodi-
ment of a programming terminal, being a part of the voltage
regulating device of FIG. 2.

FIG. 3 1s another partial perspective view of the voltage
regulating device of FIGS. 1 and 2; and

FIG. 4 1s a schematic view illustrating the voltage regu-
lating device of FIGS. 1 and 2 further depicting the control
and regulation circuits on the circuit board.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(Ll

In the drawings, there 1s generally designated 1 a voltage
regulating device according to a preferred embodiment of
the present invention. The voltage regulating device 1s
particularly intended to be connected to an electric motor
which drives a cooling fan associated with a heat exchanger,
for example a radiator, of a motor vehicle.

The voltage regulating device 1 comprises a support
casing which 1s generally designated 2. In the exemplary
construction 1illustrated, the casing 2 comprises a shell 3 of
molded plastics matenal, to which there 1s connected 1n a
fluid-tight manner a metal body 4 which operationally acts
as a heat sink or thermal dissipater for dissipating the heat
generated during operation.

A supply connector 3 which is mtended to be connected
to a direct-current supply voltage source and an output
connector 6 (FIG. 1) which 1s intended to be connected to the
controlled electric motor are integrally constructed in the
shell 3. Preferably housing 21 and 22 of the supply connec-
tor and output connector are formed with the shell as a
monolithic structure.

With particular reference to FIGS. 3 and 4, control and
regulation circuits 23 of the programmable type which are
carried by a circuit board 7 are recerved 1n the support casing
2 and 1n particular 1n the shell 3. These circuits are connected
to a pair of supply terminals 8 and 9 which extend in the
supply connector 3, and to additional terminals which
extend 1n the output connector 6 1n a manner which 1s not
illustrated. The circuits further comprise a programming
terminal which 1s designated 10 1n FIGS. 2 and 2 and which
also extends 1n the supply connector 5 1n such a manner as
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to be accessible from outside of the support casing in the
region of the supply connector. The programming terminal
10 optionally 1s 1n the form of a pin.

In the exemplary embodiment of the drawings, the pro-
gramming terminal 10 1s represented by an end of an
clectrically conductive member 11, having another end 12
which 1s fixed to the circuit board 7, as can be seen in FIG.
3. In one example, a height of the end of the electrically
conductive member 11 1s less than a height of the receptacle
13 along an extending orentation of the electrically con-
ductive member 11.

With reference to FIG. 2, the programming terminal 10
advantageously extends inside a receptacle 13 which 1s
provided inside the connector 5 and to which there can be
connected a protection and closure cover or cap 14 of the
removable type. The receptacle 13 defines a space 131. The
clectrically conductive member 11 extends within the space
131. The receptacle 13 i1s closed and protected by receiving
the cover or cap 14 into the space 131.

In the solution according to the present invention, the
programming terminal of the circuits of the voltage regu-
lating device 1s readily accessible from outside of the
support casing 2 without compromising the flmd-tight seal
of the support casing 2 of the voltage regulating device.

Although the invention 1s described with reference to one
or more preferred embodiments, 1t should be appreciated by
those skilled 1n the art that various modifications are pos-
sible. Therefore, the scope of the invention 1s to be deter-
mined by reference to the claims that follow.

In the description and claims of the present application,
cach of the verbs “comprise”, “include”, “contain” and
“have”, and wvariations thereof, are used 1n an inclusive
sense, 1o specily the presence of the stated 1tem but not to
exclude the presence of additional i1tems.

The 1invention claimed 1is:

1. A voltage regulating device, for an electric motor,
comprising;

a support casing provided with a supply connector
intended to be connected to a supply voltage source,
and with an output connector intended to be connected
to the electric motor;

control and regulation circuits of a programmable type,
carried by at least one circuit board mounted in the
casing, the circuits comprising at least one program-
ming terminal for programming the control and regu-
lation circuit;

a receptacle disposed within the supply connector and
only surrounding the at least one programming termi-
nal; and

a pair of supply terminals,

wherein the programming terminal has a first end fixed to
the board and a second end extending 1n the receptacle,

wherein a cross sectional size of the second end 1s less
than a cross sectional size of the supply terminal 1n the
supply connector, the second end ofisets from the
supply terminal 1n the supply connector; and a height of
the second end 1s less than a height of the supply
terminal along an extending orientation of the second
end, and
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wherein the receptacle 1s closed and protected by a cover
or cap, the cover or cap closing only the receptacle, and
the second end of the programming terminal 15 acces-
sible from outside the support casing by removing the
cover or cap covering the receptacle.

2. The voltage regulating device of claim 1, wherein the

programming terminal 1s L-shaped.

3. A circuit assembly for an electric motor, comprising;

a support casing provided with a connector having a
housing and a plurality of terminals 1n the housing:

a circuit board supported by the support casing and
configured to be electrically coupled to the electric
moftor;

a pair ol supply terminals;

control and regulation circuits of a programmable type,
carried by at least one circuit board mounted in the
casing;

a programming terminal electrically coupled to the con-
trol and regulation circuits, extending in the housing of
the connector and being accessible from outside the
support casing; and

a receptacle disposed inside the housing of the connector
and only receiving the programming terminal;

wherein the programming terminal has a first end fixed to
the circuit board and a second end extending in the
receptacle,

wherein a cross sectional size of the second end 1s less
than a cross sectional size of the supply terminal 1n the
housing, the second end offsets from the supply termi-
nal in the housing, and a height of the second end 1s less
than a height of the supply terminal along an extending
orientation of the second end, and

wherein the receptacle 1s closed and protected by a cover
or cap, the cover or cap closing only the receptacle, and
the second end of the programming terminal 15 acces-
sible from outside the support casing by removing the
cover or cap covering the receptacle.

4. The circuit assembly of claim 3, wherein the support
casing further comprises a shell which 1s integrally formed
with the housing of the connector as a monolithic structure.

5. The circuit assembly of claim 3, further comprising a
body connected to the support casing and the circuit board
1s arranged between the support casing and the body.

6. The circuit assembly of claim S, wherein the body and
the support casing are connected to each other 1n a fluid-tight
mannet.

7. The circuit assembly of claim 5, wherein the support
casing 1s made of molded plastics and the body 1s made of
metal.

8. The circuit assembly of claim 3, wherein the support
casing further comprises a second connector, the circuit
board being configured to be electrically coupled to the
clectric motor via one of the connector and the second
connector, the other one of the connector and the second
connector being configured to be connected to a supply
voltage source.
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